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Multilevel robust PID control strategy for vehicle stability control 

XUAN Sheng-yi, SONG Chuanxue, JIN Li-qiang, LI Jian-hua, LIN Ye 
(StateKey Laboratory of Automobile Dynamic Simulatuion, Jilin University, Changchun 130022, China) 

Abstract: A model was built for the vehicle and its hydraulic brake system using the AMESim 
software. A PID control algorithm based on the H°° control theory was used in study of the vehicle 
stability control. The parameters of the robust PID controller were adjusted according to the vehicle 
driving state, taking the yaw rate and the mass center sideslip angle as the control targets, an 
algorithm for the vehicle stability control was developed. Using the PID control algorithm, the brake 
pressure in the wheel cylinder was calculated, and the vehicle stability control was realized. A 
combined simulation platform was set up using softwares Matlab/Simulink and AMESim which was 
applied to verify the proposed algorithm. The results show that the algorithm has good real time 
ability and control effect, can satisfy the request of vehicle stability control. 
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Fig. 1 Hydraulic brake system model 
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Fig. 2 Structure of control system 
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Fig. 3 Structure of automobile stability control system 
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Fig. 5 Slip angle control method 
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Fig. 6 Traveling path of double lane change 
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Fig. 8 Comparison curve of Slip angle 
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Fig. 9 Brake pressure curve of wheel cylinders 
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Fig. 7 Comparison curve of yaw rate 


Fig. 10 Input signal of steering 
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Fig. 11 Comparison curve of wheel angle Slip angle 
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Fig. 12 Comparison curve of yaw rate 
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Fig. 13 Brake pressure curve of wheel cylinders 
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